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(57) ABSTRACT

A passive component mcorporating interposer includes a
double-sided circuit board (1) having a wiring layer (8) on
both sides, a passive component (2) mounted on the wiring
layer (8) on one surface of the double-sided circuit board (1),
a second 1nsulating layer (3) made of woven fabric or non-
woven fabric or inorganic filler and thermosetting resin lami-
nated on the surface of the double-sided circuit board (1)
mounted with the passive component (2), a first insulating
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surface ol the double-sided circuit board (1) not mounted with
the passive component (2), first and second wiring layers (5,
6) formed on the first and second insulating layers (3, 4), and
a through hole (7) for electrically connecting the wiring lay-
ers (8) disposed on both surfaces of the double-sided circuit
board (1) and the first and second wiring layers (8, 6), where
the first wiring layer (5) 1s formed to enable mounting of a
semiconductor element (9).
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PASSIVE COMPONENT INCORPORATING
INTERPOSER

The present application 1s based on International Applica-
tion PCT/IP2007/072830, filed Nov. 27, 2007, which claims
priority to Japanese Patent Application No. 2006-323388,
filed Nov. 30, 2006, the entire contents of which are hereby
incorporated by reference.

TECHNICAL FIELD

The present invention relates to a component incorporating
circuit board that incorporates passive components.

BACKGROUND ART

Recently, with higher function of electronic equipments,
the drive frequency 1s advancing towards higher frequency in
the semiconductor element. With advancement towards
higher frequency, a phenomenon 1n which the voltage tem-
porarily lowers due to coil component and resistor component
of the power supply wiring tends to easily occur when switch-
ing 1s performed with a circuit spaced apart from the power
supply, which becomes a cause of malfunction of the semi-
conductor element. A bypass capacitor 1s connected between
a power supply line of a circuit board mounted with the
semiconductor element and a ground line to ensure stable
power supply voltage and realize normal operation of the
semiconductor element.

In order to exhibit the effect to 1ts maximum, the capacitor
needs to be arranged at a position as close as possible to the
semiconductor element so as not to be mnfluenced by the
resistor component and the coil component of the wiring.
This 1s handled 1n the related art by arranging the capacitor on
the substrate mounted with the semiconductor element or the
mother board to which the relevant substrate 1s further
mounted. However, as the demand for mimaturization of the
equipment became stricter, reduction of the region mounted
with the capacitor 1s being desired.

As shown 1n patent document 1, attempt has been made to
mimaturize the equipment by embedding the capacitor com-
ponent 1n the circuit board and reducing the mounting area.

FIG. 4 shows a structure of a conventional passive compo-
nent incorporating interposer. In FIG. 4, the conventional
passive component incorporating interposer includes double-
sided circuit board 1 including wiring layers 8 on both sides,
passive component 2 mounted on one surface of double-sided
circuit board 1, second insulating layer 3 laminated on a
surface of double-sided circuit board 1 mounted with passive
component 2, first insulating layer 4 laminated on the other
surface of double-sided circuit board 1 not mounted with
passive component 2, second wiring layer 6 laminated on
second 1nsulating layer 3, first wiring layer 5 laminated on
first insulating layer 4, and through holes 7 for electrically
connecting wiring layer 8, first wiring layer 5, and second
wiring layer 6, where semiconductor element 9 1s mounted on
second wiring layer 6.

However, since passive component 2 1s disposed arranged
between semiconductor element 9 and inner layer wiring
layer 1n the structure of the conventional passive component
incorporating interposer, the wiring length for connecting
semiconductor element 9 and passive component 2 becomes
long, and the effectiveness of power supply voltage stabiliza-
tion reduces even if a chip capacitor (not shown) 1s mounted
as passive component 2. In order to avoid this, consideration
1s made 1n shortening the wiring length for connecting semi-
conductor element 9 and passive component 2 using two
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2

double-sided circuit boards 1, as shown 1n FIG. 5, but the cost
increases since two expensive double-sided circuit boards 1
are used. In the structure of connecting semiconductor ele-
ment 9 and passive component 2 using two double-sided
circuit boards 1, through holes 7 need to be formed after
aligning the wired patterns 1n advance, and thus the man-hour
of the work increase, which becomes a problem 1n terms of
mass production.

[Patent document 1] Unexamined Japanese Patent Publica-
tion No. 54-104564

DISCLOSURE OF THE INVENTION

In view of the above problems, 1t 1s an object of the present
invention to provide a passive component incorporating inter-
poser that has excellent electrical characteristics and that 1s of
low cost and excels 1n mass productivity.

A passive component incorporating iterposer according
to the present invention comprises a resin substrate having a
wiring layers on both sides; one or more passive components
mounted on the wiring layer on one surface of the resin
substrate; a first msulating layer made of woven fabric or
non-woven fabric and thermosetting resin laminated on the
other surface of the resin substrate not mounted with the
passive component; a second 1nsulating layer made of woven
fabric or non-woven fabric and thermosetting resin laminated
on the surface of the resin substrate mounted with the passive
component and formed with a space larger than an outside
dimension of the passive component; a first wiring layer
formed on a surface of the first insulating layer not contacting
the resin substrate; a second wiring layer formed on a surface
of the second isulating layer not contacting the resin sub-
strate; and a through hole for electrically connecting wiring
layer disposed on both surfaces of the resin substrate, the first
wiring layer, and the second wiring layer; wherein the first

wiring layer 1s formed to enable mounting of a semiconductor
clement.

According to the present invention, the wiring length for
clectrically connecting the semiconductor element and the
incorporating passive component can be reduced, and the
power supply voltage can be stabilized. Thus, a passive com-
ponent incorporating interposer that allows the circuit to nor-
mally operate even 11 the drive frequency of the semiconduc-
tor element becomes high and that is of low cost and excels in
mass productivity 1s provided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross sectional view of a passive component
incorporating mterposer according to a first embodiment and
a second embodiment of the present invention.

FIG. 2A 1s a cross sectional view of a manufacturing pro-
cess of the passive component incorporating interposer
according to the first embodiment of the present invention.

FIG. 2B 1s a cross sectional view of the manufacturing
process of the passive component incorporating interposer
according to the first embodiment of the present invention.

FIG. 2C 1s a cross sectional view of the manufacturing
process ol the passive component incorporating interposer
according to the first embodiment of the present invention.

FIG. 2D 1s a cross sectional view of the manufacturing
process ol the passive component incorporating interposer
according to the first embodiment of the present invention.

FIG. 2E 1s a cross sectional view of the manufacturing
process ol the passive component incorporating interposer
according to the first embodiment of the present invention.
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FIG. 2F 1s a cross sectional view of the manufacturing
process ol the passive component incorporating interposer
according to the first embodiment of the present invention.

FIG. 3A 1s a cross sectional view of a manufacturing pro-
cess of a passive component mncorporating interposer accord-
ing to a second embodiment of the present invention.

FIG. 3B 1s a cross sectional view of the manufacturing
process ol the passive component incorporating interposer
according to the second embodiment of the present invention.

FIG. 3C 1s a cross sectional view of the manufacturing
process ol the passive component incorporating interposer
according to the second embodiment of the present invention.

FIG. 3D 1s a cross sectional view of the manufacturing
process of the passive component incorporating interposer
according to the second embodiment of the present invention.

FIG. 3E 1s a cross sectional view of the manufacturing
process of the passive component incorporating interposer
according to the second embodiment of the present invention.

FIG. 3F 1s a cross sectional view of the manufacturing
process ol the passive component incorporating interposer
according to the second embodiment of the present invention.

FIG. 4 1s a cross sectional view of a conventional passive
component incorporating interposer.

FI1G. 5 1s a cross sectional view of the conventional passive
component icorporating interposer.

REFERENCE MARKS IN THE DRAWINGS

1 double-sided circuit board
2 passive component

3 second isulating layer

4 first insulating layer

5 first wiring layer

6 second wiring layer

7 through hole

8 wiring layer

9 semiconductor element
10, 11 1nsulating layer

12 copper foil

13 opening

14 pass through hole

15 pass through hole conductor
16 composite sheet

PREFERRED EMBODIMENTS FOR CARRYING
OUT OF THE INVENTION

The embodiments of the present invention will now be
described 1n detail with reference to the drawings.

First Embodiment

As shown 1n FIG. 1, a passive component incorporating
interposer according to a first embodiment of the present
invention includes double-sided circuit board 1 having wiring
layers 8 on both surfaces, passive component 2 mounted on
wiring layer 8 on one surface side of double-sided circuit
board 1, first insulating layer 4 laminated on the other surface
of double-sided circuit board 1 not mounted with passive
component 2, second insulating layer 3 laminated on the
surface of double-sided circuit board 1 mounted with passive
component 2 and formed with a space larger than an outside
dimension of passive component 2, {irst wiring layer 5 lami-
nated on a surface of {irst mnsulating layer 4 not contacting,
double-sided circuit board 1, second wiring layer 6 laminated
on a surface ol second insulating layer 3 not contacting
double-sided circuit board 1, and through hole 7 for electri-
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4

cally connecting wiring layer 8 disposed on both surfaces of
double-sided circuit board 1 and first and second wiring lay-
ers 5, 6, where first wiring layer 5 1s formed to enable mount-
ing of semiconductor element 9.

Thus, on first insulating layer 4 disposed on the other side
of double-sided circuit board 1 not mounted with passive
component 2, first wiring layer 3 1s formed on the surface not
contacting double-sided circuit board 1, the first wiring layer
5 1s formed to enable mounting of semiconductor element 9,
and thus the wiring length for electrically connecting passive
component 2 and semiconductor element 9 can be reduced
even 11 the outside dimension of passive component 2 such as
chip capacitor, chip resistor, or the like 1s large, and resistor
component and coill component 1n the power supply wiring
can be reduced. The occurrence of temporary voltage drop
when circuit operation such as switching operation 1s per-
formed 1n semiconductor element 9 1s thus suppressed, and
the power supply voltage can be stabilized. Accordingly, the
circuit can be normally operated even 1f the drive frequency of
semiconductor element 9 becomes high in the passive com-
ponent 1ncorporating iterposer.

Double-sided circuit board 1 includes wiring layers 8 on
both sides of the substrate, and passive component 2 such as
chip capacitor, chip resistor, or the like can be mounted
thereon.

Double-sided circuit board 1 and first insulating layer 4 are
made of woven fabric or non-woven fabric glass base material
and epoxy resin. Second insulating layer 3 1s made of epoxy
resin and epoxy resin with woven fabric or non-woven fabric
glass base material, and covers passive component 2. The
epoxy resin, which 1s thermosetting resin, may be phenolic
resin.

A method for manufacturing the passive component incor-
porating interposer will be described with reference to FIG.
2A to FIG. 2F.

First, as shown in FIG. 2A, passive component 2 1s
mounted on one side of double-sided circuit board 1 having
wiring layer 8 on both sides. Normally, 1n a semiconductor
package structure adopting resin BGA (Ball Grid Array) sub-
strate for connecting a substrate and an LSI using wire bond-
ing, the thickness of the interposer substrate 1s defined
between 0.56 mm=0.05 mm. The thickness of the incorporat-
ing chip capacitor 1s set to less than or equal to 0.22 mm as a
condition to comply with the thickness restriction.

Specifically, a chip capacitor of 1005 size and 0.15 mm
thick 1s used as passive component 2 to be mounted on one
surtace ol double-sided circuit board 1. Thus there are not
many restrictions on resist formation and mounting 1s facili-
tated. A chip capacitor of 0402 size may be used to satisiy the
above conditions.

Solder 1s generally used for the connection of wiring layer
8 of double-sided circuit board 1 and passive component 2,
but conductive resin adhesive or melting point changing sol-
der paste in which the melting point shifts towards high
temperature side after joining may be used. In the latter case,
for example, the phenomenon of solder flow or the like can be
avolded, whereby the chip component can be mounted with-
out PSR, and solder flow can be prevented even when assum-
ing the reflow soldering after manufacturing of the interposer.
Passive component 2 of 0402 size subjected to restraints of
dimension and the like then can be mounted.

As shown 1 FIG. 2B, insulating layer 10 (uncured state)
including opening 13 according to arrangement of passive
component 2, msulating layer 11 without opeming 13, and
copper foi1l 12 are stacked on the surface of double-sided
circuit board 1 mounted with passive component 2, and simi-
larly, mmsulating layer 11 (uncured state) without opening 13
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and copper o1l 12 are stacked on the surface of double-sided
circuit board 1 not mounted with passive component 2.

Double-sided circuit board 1, insulating layers 10, 11, and
copper fo1l 12 are pressed while being heated 1n laminated
state.

First, insulating layer 10 with opening 13 of uncured state,
and insulating layer 11 without opening 13 are pressurized
while being heated for about 30 minutes at 110° C. at which
the epoxy resin soitens.

Thus, the epoxy resin of insulating layer 10 with opening,
13 and msulating layer 11 without opening 13 melts out into
opening 13 as shown 1n FIG. 2C, thereby covering passive
component 2 and connection electrode portions at the lower
surface of passive component 2.

Thereatfter, as shown in FI1G. 2C, heating 1s performed up to
200° C. 1n a pressurized state, thereby curing the epoxy resin.
Second mnsulating layer 3 1s thereby formed on the one surface
ol double-sided circuit board 1 mounted with passive com-
ponent 2, and first insulating layer 4 1s formed on the other
surface of double-sided circuit board 1 not mounted with
passive component 2.

As shown 1n FIG. 2D, through hole 14 1s perforated at a
predetermined position. Thereafter, through hole conductor
part 15 by plating 1s formed 1n pass-through hole 14, as shown
in FIG. 2E, and the copper foil of the outermost peripheral
part 1s patterned, as shown in FIG. 2F.

The passive component imncorporating nterposer 1s com-
pleted through the above steps.

According to the structure of such passive component
incorporating interposer, the wiring layer laminated at the
outermost peripheral part 1s 1n the state of copper foil 12, as
shown 1n FIG. 2D, and dnlling etc. can be performed target-
ing only the pattern shape of wiring layer 8 of double-sided
circuit board 1 when processing through hole 14, whereby
alignment 1s facilitated and mass productivity 1s enhanced.

The cost can be suppressed compared to the structure (FIG.
5) using two expensive double-sided circuit boards 1 since
one double-sided circuit board 1 1s used.

Second Embodiment

As shown 1n FIG. 1, a passive component incorporating
interposer according to a second embodiment of the present
invention has a configuration similar to the passive compo-
nent incorporating interposer according to the first embodi-
ment. That 1s, double-sided circuit board 1 having wiring
layers 8 on both sides, passive component 2 mounted on
wiring layer 8 on one surface of double-sided circuit board 1,
first insulating layer 4 stacked on the other surface of double-
sided circuit board 1 not mounted with passive component 2,
second 1nsulating layer 3 laminated on the surface of double-
sided circuit board 1 mounted with passive component 2, first
wiring layer 5 laminated on a surface of first insulating layer
4 not contacting double-sided circuit board 1, second wiring
layer 6 stacked on a surface of second 1nsulating layer 3 not
contacting double-sided circuit board 1, and through holes 7
for electrically connecting wiring layers 8 disposed on both
sides of double sided circuit board 1 and first and second
wiring layers 5, 6, where first wiring layer 5 1s formed to
enable mounting of semiconductor element 9.

Double-sided circuit board 1 1s made of glass base material
and epoxy resin. Furthermore, first isulating layer 4 and
second insulating layer 3 are made of inorganic filler and
CpPOXY resin.

A method for manufacturing the passive component incor-
porating interposer according to the second embodiment will

be described with reference to FIG. 3A to FIG. 3F.
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First, as shown in FIG. 3A, passive component 2 1s
mounted on one side of double-sided circuit board 1 having
wiring layers 8 on both sides. In the present embodiment as
well, a chip capacitor of 1005 size and 0.15 mm thick 1s used
as the passive component to be mounted, similar to the first
embodiment.

Solder 1s generally used for the connection of wiring layers
8 of double-sided circuit board 1 and passive component 2,
but conductive resin adhesive or melting point changing sol-
der paste 1n which the melting point shifts towards high
temperature side after joining may be used. In the latter case,
for example, the phenomenon of solder tlow or the like can be
avoided, whereby the chip component can be mounted with-
out PSR. Passive component 2 of 0402 size or the like sub-
jected to restraints of dimension then can be easily mounted.

As shown 1n FIG. 3B, composite sheet 16 made of 1nor-
ganic filler and epoxy resin and copper fo1l 12 are stacked on
both sides of double-sided circuit board 1 mounted with pas-
stve component 2, as shown 1n FIG. 3B.

Double-sided circuit board 1, composite sheet 16, and cop-
per 101l 12 are pressurized while being heated in an overlap-
ping state.

Thereatter, as shown 1n FIG. 3C, heating 1s performed up to
200° C. under a pressed state, thereby curing the epoxy resin.
Second msulating layer 3 1s thereby formed on the one surface
ol double-sided circuit board 1 mounted with passive com-
ponent 2, and first insulating layer 4 1s formed on the other
surface of double-sided circuit board 1 not mounted with
passive component 2.

As shown 1n FIG. 3D, through hole 14 1s perforated at a
predetermined position. Thereafter, through hole conductor
part 15 by plating 1s formed 1n through hole 14, as shown in
FIG. 3E, and the copper o1l of the outermost peripheral part
1s patterned, as shown in FIG. 3F.

The passive component incorporating interposer 1s com-
pleted through the above steps. In addition to the effects of the
first embodiment, type correspondence improves and posi-
tioning failure of the insulating layers are eliminated since a
space does not need to be formed 1n the msulating layer 1n
advance 1n the second embodiment. Thus, mass productivity
1s Turther enhanced in manufacturing the passive component
incorporating interposer.

As shown 1n FIG. 1, the wire bonding method has been
described by way of example as a method of mounting semi-
conductor element 9 1n the first embodiment and the second
embodiment, but other mounting methods such as flip-chip
mounting may be used.

INDUSTRIAL APPLICABILITY

As described above, the present imvention 1s useful as a
passive component incorporating interposer and the like that
1s easy to put to practical use and that can respond to higher
frequency of the drive frequency of the semiconductor ele-
ment as it 1s ol low cost and excels 1n mass productivity.

The mvention claimed 1s:

1. A passive component incorporating interposer compris-

ng:

a resin substrate having wiring layers on both surfaces;

one or more passive components mounted on the wiring
layer on one surface of the resin substrate;

a first insulating layer made of woven fabric or non-woven
fabric and thermosetting resin laminated on the other
surface of the resin substrate not mounted with the pas-
s1ve component;

a second msulating layer made of woven fabric or non-
woven fabric and thermosetting resin laminated on the
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surface of the resin substrate mounted with the passive
component and formed with a space larger than an out-
side dimension of the passive component;

a first wiring layer formed on a surface of the first insulat-
ing layer not contacting the resin substrate;

a second wiring layer formed on a surface of the second
insulating layer not contacting the resin substrate; and

a through hole for electrically connecting the wiring layers
disposed on both sides of the resin substrate, the first
wiring layer, and the second wiring layer; wherein

the first wiring layer 1s formed to enable mounting of a
semiconductor element.

2. A passive component incorporating imterposer Compris-

ng:

a resin substrate having wiring layers on both surfaces;

one or more passive components mounted on the wiring
layer on one surface of the resin substrate;

a irst insulating layer made of 1inorganaic filler and thermo-
setting resin laminated on the other surface of the resin
substrate not mounted with the passive component;

a second msulating layer made of mnorganic filler and ther-
mosetting resin laminated on the surface of the resin
substrate mounted with the passive component;
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a first wiring layer formed on a surface of the first insulat-

ing layer not contacting the resin substrate;

a second wiring layer formed on a surface of the second

insulating layer not contacting the resin substrate; and

a through hole for electrically connecting wiring layers

disposed on both surfaces of the resin substrate, the first
wiring layer, and the second wiring layer; wherein

the first wiring layer 1s formed to enable mounting of a

semiconductor element.

3. The passive component incorporating interposer accord-
ing to claim 1, wherein the passive component 1s at least a chip
capacitor.

4. The passive component incorporating interposer accord-
ing to claim 1, wherein the passive component 1s a chip
capacitor and a chip resistor.

5. The passive component incorporating interposer accord-
ing to claim 2, wherein the passive component 1s at least a chip
capacitor.

6. The passive component incorporating interposer accord-
ing to claim 2, wherein the passive component 1s a chip
capacitor and a chip resistor.
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